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Example graph with cycles
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Graph after TRIM Phase

(shaded nodes are removed by trim)

� � �

Steps of the ModifiedDCSC Algorithm
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(c) (d)
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Second recursive step of ModifiedDCSC
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m	�

���]��d;9 D 9F^VTUEB9;^6iW!6����7 � 9FEG4���J H69`fV58HV�&��!/�

1 5�4VT _a5�^6J � 7B585P^O4/J � ��J H69Ff658HV�&��!6��H65YEG5PNPEG7�EB465�!6����7
9;^ T%iRSGTRb64 9F^ bVTRSBTRd;dF58d �	��58N8TRd;d

EG46TUE&EG465 D JUEG9F_UTUEB9;Ja^ < 584/9;^6H H65P_R58dFJab D 58^>EWJUQ���J H69Ff658HV�&��!6� � TR7[EGJ 58^VT < d;5KSGTUH69cTUEB9;Ja^
EGSBTR^67:b�JaS�E�7 � 5858b/7*EGJ � JaS �IJa^ C6^67�EGS:C6NPEBC6SB5PH �a�3iaSB9FH67 � 9FEB46JaC/E�H658TRH6d;J N��(9;^6i����	JOTRN8NPJ D �

b6dF9;7B4OEG469F7�� � 5 D C67�E�^6JRE�Ja^/d = H65PEB58NPE < C#E�TRd;7:J 58dF9 D 9;^VTUEB5�EB465&!6����7�QeS:J D EB465��&$7�� 1 5

N TU^ D J#H69`Q = ��J H69Ff658HV�&��!6�?EGJ TUd;d;J � EG465[58dF9 D 9;^VTUEB9;Ja^ JRQ�!6����7�QeSBJ D iaSBTRb6467 <>= SB5 D J _ �

9;^/i � JaSNPC/EBEB9;^6i ��NP58S�E TR9F^ 58H6ia5P7&9;^ � �L��465KJaC/EBb6C/E[JRQ���J H69FfV5PHV�&��!6�3N TR^ EG4/58^ 9;^6NPd;C6H65

EG4/5OdF9;7:E&JUQ�!6����7[QeJaC6^6H TR7 � 5Pd;d�TR7[T d;9;7�E&JRQA5PH6ia5P7L9F^ � � � 469;N 4 9FQ < SBJ �U58^ � 9Fd;d D T��U5 �
TRN = NPd;9FN��

��465 dF9;7:EB9;^6i 9;^"fViaC6S:5 ��9;dFd;C67�EGSBTUEG5P7KEB465 ^65 � � J#H69`fV58H6�&��!6� TRd;iaJRSB9FEB4 D � 9`EG4 JaC/S
!6��� 58dF9 D 9;^VTUEB9;Ja^ 7�EG58b/7 9;^6NPd;C6H65PH� �gJ S:5 D J _a5 !6����7
� � 5I9;^67:58S�EKTR^ TRH6H/9FEG9FJa^VTRd
7�EG58b 9F^
��J H69Ff658HV�&��!6�"TUQ EG5PS�EG465�H65YEG58NYEG9FJa^OJUQ�T[!6�����(�-^67:EB5 TRHOJRQ S:5 D J _#9F^6i !0/ / � � � ' �	QeSBJ D � �

� 5LS:5 D Jo_R5WTU^�5PH6ia5&QeSBJ D !0/1/ � � � ' �ATU^6H�N8TRSBS = EG4/5)!0/1/)9;^>EGJ EG4/5[^/5YX E%S:58N8C/SB7B9`_a5[7:EB58b

TR7�TR^ TRH6H/9FEG9FJa^VTRd�bVTRS�EG9FEB9;Ja^ JRQ � �

� Q	EG4655PH6ia5 < S:J �R5P^�S:5 D Jo_R587�EG4/5N = N8dF5��/EB4658^IEGS:9 D � � � 9;d;d SB5 D J _R5&EB465%_a5PS:EB9;N85P7�9;^ EG4/5
!6���?H6C6SB9F^6i EG465&^65 X E*S:58NPC6SB7:9F_a5[N TUd;d�EBJO��J#H/9FfV5PHV�&��!6���V� QgSB5 D J _ 9;^6i EG4/558H6ia5&H6J 587�^6JUE

58dF9 D 9;^VT EG5OEB465�!6����� EG4/58^ EG465 ^65 X#EON TUd;d�EBJ EBSB9 D � �[H6C6S:9;^6i EB465 ^65YX EOd;5P_R58d�JRQ*SB5PN8C6S:7B9FJa^

� 9;dFd�^6JUE QeC/d;d = 58dF9 D 9;^VTUEB5 EB465+!6�����
�-^"EB469;7 N8TR7B5 7BJ D 5 D JaSB5I_a5PS:EB9;N85P7 � 9Fd;d < 5 SB5 D J _R58H
QeSBJ D EG465 !6��� TR^6H T ^65 � 7:EGS:Ja^6iad = N8Ja^/^658NYEG58H NPJ D b�Ja^/58^>E � !0/1/�� � � 9;dFd�SB5 D TR9F^ 7BC6N 4
EG46TUE�!0/1/�� � !0/1/ � ��4/9;7 N8TR^ 46TRb6b 58^ QeJaS !6����7 EG4VTUE TRS:5+N8J D b6dF9;N8TUEG5PH � 9`EG4 D TR^ =
N = NPd;587
��1 5LN TR^�N8Ja^>EG9F^(C65WS:5 D Jo_ 9F^6i TU^+58H/ia5LQeS:J D EG465W!6��� � 9FEB4�58TRN 4 S:58N8C/SB7B9`_a5jN8TRd;d EBJ
��J H69Ff658HV�&��!6� C/^(EB9;d TRdFd JUQ EG465*N = N8dF587�TUSB5�iaJa^65�TR^6HITRdFd6_a5PS:EG9FN85P7�TRSB5*SB5 D J _a5PH <>= EBSB9 D � � �
��Q EG5P^jEG465�!6����7
NPJa^>E TR9F^ 7B9;^/iad;5��-N = NPd;587 TR^6H � 9;dFd < 5�58dF9 D 9;^VT EG58H <>= EB465AfVSB7�E
58H6iR5�N8C/E
7:9;^6NP5
T 7B9 D b6dF5%N = NPd;5&N TR^ < 5 < SBJ �U58^ <>= NPC/EBEB9;^6i TR^ = 5PH6ia5&9;^IEG4/5[N = N8d;5��

�%C65 EBJAEG465�H69`_ 9;H65���TR^6H �-N8JR^6h(C658S�^VT EGC6S:5�JRQ(EG465
�&��!6� D 5YEG46J H� S:5 D Jo_ 9F^6iAEG465�7�EGS:Ja^6iad =



m��

N8JR^6^658NYEG5PHLNPJ D b Ja^65P^>EG7�N TR^ < 5�b�5PS:QeJaS D 5PHN8Ja^/N8C6S:SB58^>EBd = � 9`EG4%EG4/5�H65PEB58NPEB9;Ja^&JRQ#^65 � !6����7
�

��469F7 D 5PEB46J#H TRdFd;J � 7 !0/ / ��EGJ < 5KN8JR^67B9FH658S:58H TR7[TIQeJaC6S�EG4 E = b 5 JUQ�iaSBTRb64�"!0/ / �	9;7&SB5��
N8C/SB7B9`_a5Pd = 7B58TRSBN 465PH 9;^OEB465�7BT D 5 D TR^6^65PS�TR7�EG465*JREG4/58S�b6TRS:EB9FEG9FJa^67
JRQ�� ����^ = !6����7�QeJaC/^6H

� 9FEB469;^ !�/1/ � H6C6S:9;^6i+7BC < 7:58h(C65P^(EOSB5PN8C6S:7B9`_a5IN TUd;d;7LTRS:5 ^6JREWSB58b JaS�EG58H <>= ��J H69FfV5PHV�&��!6�
< 58N TUC67B5&EG465 = 4VT _a5LTRdFSB5 TUH = < 585P^+SB5Pb�JRS:EG5PH+TU7�bVTRS:E�JRQ !0/ /�JaSB9Fia9;^VTUd;d = �

��H6ia5P7 < S:J �R5P^W_ 9cT�EG469F7	b/SBJ N8587:7 TRS:5
SB58b JaS�EG58HL9;^LTRH6H69`EG9FJa^EGJ�EG465�JaSB9Fia9;^6TRd(!6����7	QeJaC6^6H�

��465AEBSGTR^67:b�JRS:E
7BJRdF_a5PS�9;^ T D C6dFEB9;b64 = 7B9FN87�TRb/b6d;9FN TUEB9;Ja^�U7BC6N 4 TR7�! ^V�*TUH � mam�� �a5Ph C/9;b6b 58H � 9FEB4
EG4/5 � ^/J � dF58H6iR5�JUQ�EB465�!6����7�TR^6H Td;9F7:E JUQ 5PH6ia587�EB4VTUE�N8TR^ < 5 < S:J �R5P^ EBJ&TRd;dFJ � T%7:C6N8NP587B7�QeC6d

7 � 585Pb+N8TR^�^/J � < 5&b 58S�QeJaS D 58H � 9FEB46JaC/EAH65 TRH/d;J N�� <>= 4VTR^6H/d;9;^/ijEG465&N = NPd;587�TRb/b6SBJab/SB9cT EG58d = �
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���������	��
�����������������������! �� � �� ���� ��!� �#".�
$&%('*) ",+�-/.*02143�576984:<;>=2.93@?2=@A
BC% 3�=�+D0FEDG�"H+AJI�K9=9L�M@=�N7N�+*=2.2O	3P+QKQA
RS%('*) ",+�-TA�K93U.02143�576984:�;
VW% 3�=�+D0XEYG�",+YA>ZPM4O*[�L\M@=�N7N�+*=2.\O*3P+QKQA
] % ^ .�_<.2O	3`1a+	b2K@37cdI<=4K*0�3@e�.d_2+*b2.`b4.9=<3P+�OQ.�-�K9IU"
fS% 0gMQ=<[dhji@kDl �#"nmoc,�pM	A2NUq�rasts �#"nmoc,�u+Av"
wS% qCxyx �#"zmoc��C{7hji@kDl0�#"zmoc,��|}q�ras~s2�#"zmoc��
� ���  ��!��� ���	��
 ��  ��!� ������
 ����� �����P�
�S% ��� +YA>1PMQ=\M�_<_<.�_S�
�S% � K<N\+QI�+Q.<N �\�4^9� � =4.4M	[ ^<�<� E}h�iQkYl �#"zmoc�����qSx�x �#"nmoc,��G
$�W% � K<N\+QI�+Q.<N �\�4^9� � =4.4M	[ ^<�<� E q�rPsts2�#"zmoc,�S��qCxyx �#"zmoc�� G
$<$�% � K<N\+QI�+Q.<N �\�4^9� � =4.4M	[ ^<�<� E}��kD�8�#"zmoc,�TG
��� ��� �J���������������! �� � �� ���� ��!� �  ��!��� ������
 � �
$*BS% :�; �a'*)

 09Fi � ��� �*d;iaJaS:9FEB4 D ��J H69`fV58HV�&��!/� � SB5 T��/!/�������,�� !/ ���! !+O������� ) ����+5�
�+�� +O�
���
����������� ) ����+G6?����1������N������ �P� ) ����+5�� O-8���
12�@�9�� !+"! ) � :$#B�����&% )
������������4+5��������12��&(��+5 � ) �9$'����� ) �
�I���� +"!2�������D�+C����� ) ��zqCxyx � :)(4$����I���
�����
�*+* ) H 6<���9���'���9��.+5��qCx�x � ) � ) &F+5���9��$I/ ) ����������+5� :
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�%C6S 9 D b6d;5 D 5P^(EGTUEG9FJa^ JRQ[� J#H69`fV58H6�&��!6� 9;7 � SB9`EBEB58^ 9F^ EB465 � b/SBJaiaSBT D D 9F^6i dcTR^/iaCVTRia5

TR^6H EB465 ��587:7GTRiR5O�gTR7B7:9;^6i �-^>EG5PS:Q TRNP5 � �+��� ��N8J DOD C/^69;N8TUEG9FJa^67�d;9 < SGTRS = �L�+��� � TR7N 46Ja7:58^
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TR7&EG465 D TRS �(9;^/i 7�EG5Pb fV^6H67[EG465 b6S:58H65PN8587:7BJaS:7 TR^6H 7BC6NPN85P7B7BJRSB7 JRQ�5 TRN 4 7BC < 7:58h(C65P^(EKb/9F_aJUE

^6J H65�� ��J D b/C/EG9F^6i EG465 58H6iR5�H69FSB5PNPEG9FJa^"5 TRN 4"EG9 D 5 EG4/9;7 J#NPN8C6S:7 < 58NPJ D 5P7O5 X#b�5P^67B9`_a5�QeJRS

b6S:J < d;5 D 7�9F^ � 469;N 4 EG465PSB5[TRS:5 D TR^ = S:58NPC6SB7:9F_a5[7:EB58b67�b 58S:QeJRS D 58H�
� Q�SB5PN8J D b6C/EB9;^6i[EG465�58H6ia5�H69;S:58NPEB9;Ja^ � 9FEB4 5 TUN 4 EGSGT _R58SB7BTRd < 58NPJ D 5P7 EBJ#J[EG9 D 5�N8Ja^67:C D �

9;^/i � 5jN TU^+N8J D b6C#EG5&EG465L58H6ia5P7�Ja^/N85LQeJRS*5Y_a58S = TU^6iad;5[TR^/H 7:EBJaSB5[5 TRN 4+Ja^65jTU7�T 7B58b6TRSGTUEB5
��&$ ��! EBJaSB9F^6i EG465 ��&$7WQeJaSKTUd;d EB465 TR^6iRd;587 9F^6N8S:5 TR7:587 EG4/5 D 5 D JaS = S:58h(C69;S:5 D 58^>EG7jQeJRS

��J H69Ff658HV�&��!6���
��46JRC6ia4"9;^ EG465 N8JR^(EB5YX EOJRQT SGTRH/9cTUEB9;Ja^ EBSGTR^/7Bb JaS:E N8J H65 � 469FN 4 7:EBJaSB5P7
�VC#X�QeJaSj5P_R58S = N85Pd;d �
TU^6iad;5 TR^6H 58^65PSBi = iaSBJRC6b EG469F7j9;7 ^6JUEjEG465IH/J D 9F^VTR^>E D 5 D JaS = NPJa7:E��

��465 TUH/_UTR^>E TRia5[JRQ�EB469;7�9;7 D JR7:EGd = 9;^�d;J � 5PSB9F^6iOEB465WJ _a5PSGTRdFdg5 X#58N8C#EG9;JR^+EG9 D 5 <>= JR^6d = NPJ D �

b6C/EB9;^6i EB465&5YX#b�5P^67B9`_a5[H6JRE�b6S:J#H6C/NPE�Ja^6NP5[b 58S�5PH6ia5QeJaS�5P_R58S = TR^6iadF5��

��^ 58TRSBd = 9 D b/d;5 D 58^>EGTUEG9FJa^ JRQ���J#H/9FfV5PHV�&��!6� TRH6Jab#EG58H�EB465 fVS:7:E 7:N 465 D 5I9;^ � 4/9;N 4

� 5jb�5PS:QeJaS D 5PH�EB465K!6���,7B58TRSBN 4 H/9;SB5PNPEBd = Ja^+EB465 D 587:4�%�0X#b 58SB9 D 5P^>EG7%S:C6^ Ja^ �%!6������5PH

7B4/J � 58H < 5PEBEB58SA7:b�5P58H6C/b67��VS:5 TRN 469F^6i kRlal � JR^ k����Wb/SBJ N8587:7BJaS:7�����465%5 X/5PN8C/EB9;Ja^IEB9 D 5�� 46J � �
5P_R58S � TU7�J < 7B5PS:_a5PHOEBJ < 5�7B9Fia^69Ff6N TR^>EGd = dFJa^6ia5PS EG4VTU^ � 4/58^ � 5�b6SB5PN8J D b6C/EB5�EG465�58H/ia5�H69;S:58N �
EG9FJa^ TR^6H 7:EBJaSB5EG4/5L9F^6H69F_ 9FH6CVTRd�iaSGTRb/467�� ��58N8TRC67:5WJRQ	EG469F7��V9F^ EB465&N8C6S:SB58^>E*9 D b6d;5 D 5P^>E TUEB9;Ja^

� 5Jab/EAEBJj7:EBJaSB5�EB465%NPJ D b/d;5PEB5%iaSBTRb64 C67:9;^6iKTU^ITRH nBTRNP58^6N = dF9;7:E�SB5Pb6SB5P7B58^>EGTUEG9FJa^ � 9FEB4Iia46Ja7�E
^6J H6587�EBJ S:58H6C/N85[Jo_R58SBTRd;d�5 X/5PN8C/EB9;Ja^ EG9 D 5��
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1 5 b6SB5P7B5P^(Ej5YX#b�5PSB9 D 5P^(EGTRd�S:587:C6dFEB7WJ < EGTR9;^/58H�Ja^�T � ���&kakUlal+�0X#5 D b6dcTUSW7B5PS:_R58SKTR^6H Ja^

�!/���I��5PH� ��465 � � 9F7�T m � b6S:J#NP587B7:JaS N8N \����@!6�+� D TRN 469F^65 D TR9F^>E TR9F^658H <>= EG4/5

�������%!6�� d;T < JaSGTUEBJaSB9F587�9;^ EB465&��J D b6C/EB58S�! N89;5P^6N85H/58bVTRS�E D 58^>E�JRQ	�	5YX/TR7���ZL� \�^69F_R58S �

7B9`E = � ��4/5�b6S:J#NP587B7:JaSB7�TRSB5*��� ������!6� S:C6^6^69F^6ijTUE�kRlRl>� � �����!6��� ��5PH 9;7 T � k��al&b6SBJ N85P7B7:JaS

7BC/b�5PSBN8J D b6C#EG58S D TR9;^>EGTR9;^65PH TUE*!#TR^6H69;T ��TUEB9;Ja^VTUd ��T < JaSGT EGJaS = � �%!6���A��58H C67:587������K� � �
�-^>EG5Pdg�	58^>EG9FC D 7 � 9`EG4 T 469;iR4 < TR^6H � 9FH/EG4�VdFJ � d;TUEG5P^6N = 9F^>EG58S:N8Ja^/^658NYEG9;JR^ ^/5PE � JaS ���

1 5 N8Ja^6H/C6NPEB58H 5YX#b�5PSB9 D 5P^(EB7%EGJI7:46J � EB465 9 D bVTRNYE%JRQ
EG4/5KTRH6H69`EG9;JR^+JRQ
EGS:9 D � �AEGJIEG4/5
�&��!6�"TRd;iaJRSB9FEB4 D ��� X#b 58S:9 D 58^>EG7 � 58SB5*TRdF7BJb 58S:QeJRS D 58H EGJEG5P7:E
EG4/5�7:N TRd;T < 9Fd;9FE = TU^6HOb 58S�QeJaS �
D TR^6N85LJRQ ��J H69Ff658HV�&��!6� � 9`EG4 TK_RTUSB9;5YE = JUQ D 5P7B465P7&TR7 � 58dFd TR7*b6SBJRiaSB5P7B7B9`_a5Pd = H65PQeJaS D 5PH
D 587B4/587�� �%^ < JREB4Ib6dcT EBQeJaS D 7
� � 5[C/7B5EG4657BT D 5[�+����H69F7:EGS:9 < C#EG58H D 5 D JaS = N8J H65 � 9`EG46JaC#E
D TRN 469;^/57Bb 58N89`fVN D J H69`fVN TUEB9;Ja^/7��

� �]����58NYEG9F_R58^65P7B7*JRQgEBSB9 D � � 9;^ ��d;9 D 9F^VTUEG9FJa^ JRQg1 JaS �

�%C6S�� J#H69`fV58H6�&��!6� TRd;iaJRSB9FEB4 D � �$� < 58^/5Pf6EB7�iaSB58TUEGd = QeS:J D EG465%TRH6H69`EG9;JR^OJRQ�EB465�EBSB9 D 7�EG58b �

� = EBSB9 DOD 9;^6i JaC/E ^6J H65P7 EB4VTUE N TU^ < 5 5 TR7:9;d = H65YEG58S D 9F^658H TR7I^6JUE�b6TRS:E JRQWTR^ = !6����7
�

EG4/5OJ _a5PSGTRdFd�b6SBJ < d;5 D 7B9 �85K9;7&SB5PH6C6NP58H�I�&��!/� < 5P^65Pf/EG7&QeSBJ D EB469;7&S:58H6C6NP58H�b/SBJ < dF5 D 7:9��P5

< 58N TUC67B5WEB465W7:5PE�JRQ�b Ja7B7:9 < dF5[_R58S:EB9;NP587�QeS:J D � 469;N 4+EB465Wb/9F_aJUE�9F7*7:58d;5PNPEB58H 9;7�SB5PH6C6NP58H� EB4(C67
ia9`_#9F^6iKT 469;iR4658S�b6S:J < T < 9;d;9`E = JUQgEB465&b69F_RJRE < 5P9;^6iKbVTUS:E�JRQ TO!/�����

1 5SGTR^ 5YX#b 58S:9 D 58^>EG7AEBJ 7:46J � EB465 < 5P^65Pf/E*JUQ	EBSB9 DOD 9;^6i&EG4/5iaSGTRb/4 EBJjEG465L��J H69`fV58H �

�&��!6� D 5PEB46J H�  09;iaC/SB5 � TR^6H fViaC6S:5 m l 9Fd;d;C/7:EGSBTUEG5WT NPJ D bVTRSB9F7BJa^ JRQ EG465 EBJRE TRd�^(C DW< 5PS

JRQ�SB5PN8C6S:7B9`_a5 7:EG5Pb67E T��U58^ TR^6H EB465 T D JRC6^>EJRQ � JRS � � _a58S�EG9FN8587 � 58H6iR587��TUE&58TRN 4 7:EB58b <(=
��J H69Ff658HV�&��!6� < JUEG4 � 9FEB4+TR^/H � 9`EG46JRC/E�EGS:9 D � � 5P^VT < dF58H�

��465 D 587B4KC67:58HKQeJaS0fViRC6SB5 � 9F7�TH65PQeJaS D 5PH < SB9FN�� D 587:4�(H ��l���� � 469;N 4K9F7�T��al����al����al
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N85Pd;d < S:9;N�� D 5P7B4 � 9`EG4ON8JaS:^658S ^6J#H/587�H/5PQeJaS D 5PHOEGJLb6SBJ H6C6NP5�N = NPd;5P7��
��4658S:5TRS:5 D TR^ = !6����7
JRQ	_UTRS = 9;^/i NPJ D b6d;5 X/9`E = TR^/H�7:9��85 � 58dFd�H69;7�EGS:9 < C/EB58HIEG4/SBJaC6iR46JaC/E�EG4/5 D 587:4�

 09FiaC6SB5Wm lj9;7A5 X#58N8C#EG58H Ja^ T D 587B4 N8TRd;dF58H 7GkRl�� � 469FN 4 SB58b/SB587:58^>EG7�EG4/5%_aJadFC D 5%TRSBJaC/^6H
T 7BC <6D TUSB9;^/5 4 C/d;d �[��469F7 D 5P7B4 N8Ja^>EGTR9;^67�SBJaC6iR46d = �>l�� lalal NP58d;dF7TR^6H 4VTU7%_a58S = Qe5 � N = N8dF587
�

 VJaS�7 kRl�� � 5�5YX#b�5PNPEAEB4VTUE���J#H/9FfV5PHV�&��!6� � 9;dFd NPJ D b6d;5YEG5�_a58S = h(C69FN�� d = � 9FEG4OQe5 � SB5PN8C6S:7B9F_R5

N TUd;d;7
�

1 5 N8TR^ J < 7B5PS:_R5OEG46TUE � 9FEG4 EBSB9 D � ��H69;7BT < d;5PH�	��J H69Ff658HV�&��!6� � 9;d;d < 5KN8TRd;dF58H SB5PN8C6S �
7B9`_a5Pd = D TR^ = D JaSB5LEG9 D 587*EG4VTR^ 9FQ
EBSB9 D � ��9;7%5P^VT < dF58H� �*d;7:J � � 5K7:585 EG4VT EEG465Kb 58SBNP58^>E TUia5
JRQg_a58S�EG9FN8587�SB5 D J _R58H+H/C6SB9F^6iK5 TRN 4�SB58NPC6SB7:9F_R5W7:EB58b�9;7 D C6N 4 D JRSB5 � 4658^ EGS:9 D � � 9F7�5P^VT < dF58H�
5P_R58^�9;^ T iaSGTRb/4 � 9`EG4 TR^ TRS:EB9FfVNP9cTRdFd = dcTUSBia5%^(C DW< 5PS�JUQ�!6����7
�

��465WTRH6H69`EG9;JR^�JRQ0EGSB9 DOD 9;^/iWEGJ ��J#H/9FfV5PHV�&��!6� 9;7*T _R58S = b6SBTRNPEB9;N8TRd�9 D b6SBJ _R5 D 58^>E*EBJ

EG4/5K�&��!6� D 5YEG46J H�&� ESB5P7BC6d`EG79F^ T SB5PH6C6NPEB9;Ja^ JUQ�EB465 ^(C Dj< 58S%JUQ 9`EG5PSGTUEB9;Ja^67�EGJ 7:Jad;C#EG9;JR^

TR7 � 58d;d
TU7&EB465 T D JaC6^>E&JRQ � JaS � b 58S&9FEB58SGT EG9;JR^�j��465 SGT � 5 X#58N8C#EG9;JR^ EB9 D 5 < 5P^65Pf/EG7&QeSBJ D

EG4/9;7�9 D b6S:Jo_R5 D 58^>E*TR7 � 58d;d �
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Effects of TRIM on the Recursion amount of DCSC
mesh: d-04, 60 angles checked

 09Fi � � � � D bVTUNPE�JRQ	EGS:9 D � � Ja^ T D 5P7B4 � 9FEB4 D TR^ = !/����7��
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Effects of TRIM on the Recursion amount of DCSC
mesh: s20, 60 angles checked
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��� ��TRS:9;5PH+$58J D 5YEGSB9F587

��465 D 587:46587 d;9F7:EG5PH 9F^ �gT < d;5��
TRS:5�JRQ�H/9 ��58SB5P^>EAia5PJ D 5YEGS:9;587
�#S:58b6S:587:58^>EG9F^6ij7B5Y_a5PSGTRd H/9 ��58SB5P^>E

b64 = 7B9FN TRd D J#H/58d;7 � 5KN TR^ C67:5KEBJIEG587�EW��J#H/9FfV5PHV�&��!6�����gT < d;5P7&�B�*TR^6H �B�B��7B4/J � EG465K5 X/5��

N8C#EG9;JR^ EG9 D 5 TR^/H 7Bb 5858H/C6b�TRN 4/9;5P_R58H Ja^ �!6���*��58H QeJaS�EB46587:5 D 587:46587
� ��465 HVTUEGTI7B46J � ^
9;^ EB46587:5%E T < d;587�TUSB5�EB465SB5P7BC6d`EG7AQeJaS�T m kRlWJaS:H69;^VT EG5%b6S:J < dF5 D � 469;N 4 SB5P7BC6d`EG5PH 9F^ TR^ TRNYEGCVTRd
7B58TRSBN 4�JRQ �alKTR^6iadF587�H6C65&EGJ TR^/iad;5%b6TR9;S:9;^6ia7
�

 09FiaC6SB5P7Imam TR^6H?mok 7B4/J � EG465I7:N TRd;T < 9;dF9FE = JRQ%��J H69FfV5PHV�&��!6� Ja^ EG465P7B5 D 5P7B465P7KQeJRS

EG4/5 � � � �&kakUlal+TR^/H �!/���&��5PH EGJ m � TR^6H � �+b6S:J#NP587B7:JaSB7
� SB5P7Bb 58NYEG9F_R58d = �  VJaS&EG465P7B5 TU^6H
7BC < 7B5Ph C/58^>EK7Bb 585PH6C6b N8C/S:_a5P7�� � 5 ^6JRS D TRd;9 �858H TRiaTR9;^67�E&EG465 7B9F^6iad;5Kb6S:J#NP587:7BJaSLSBC6^ EB9 D 5 JRQ
��J H69Ff658HV�&��!6���V�-^ JaC6S�5 X#b�5PSB9 D 58^>EB7��6EG4/5[7:9;^6iRd;5%b6S:J#NP587:7BJaS���J H69FfV5PHV�&��!6� � TU7*C67:CVTRdFd =
TUE�dF5 TR7�E�TR7�Q TR7:E*TR7��gTRSenBTU^ � 7�7:58SB9;TRd�TRdFiaJaSB9`EG4 D QeJaSAEB46587:5Lb/SBJ < dF5 D 7��

 09FiaC6SB5 mok Ja^ 7B46J � 7OEB4VTUEOTR^ 9;^6NPSB5 TU7B58H ^(C Dj< 58S JRQ[!6����7 � < �(kUlalal�� < ���>lRlal��ATU^6H

� TRSBb N = d �[SB58H/C6N85P7 7BN TUdcT < 9Fd;9`E = � ��7 � 5 4VT _a5I7:46J � ^ 9;^ ��4VTUb/EG5PSj�� ��!#5PNPEB9;Ja^�� � D 5P7B465P7

� 9FEB4 Qe5 � !6����7 < 5P^65Pf6E D C6N 4 D JaS:5WQeSBJ D EBSB9 D � ���L!#9;^6NP5 �A �!+9F7%^6JREQeC6dFd = bVTRSBTRd;dF58d ��JaC/S

bVTRSBTRd;dF58dV5YMONP9;5P^6N = 9;7�5YX#b�5PNPEB58HIEGJ < 5 < 5PE:EG5PS � 465P^ EG465%^(C DW< 5PS�JRQ�S:58NPC6SB7:9F_a57�EG5Pb67A9;7 �R5Pb/E
TUE�T D 9F^69 D C D �



k�


�gT < d;5&��� ��4VTUSGTRNYEG58S:9;7�EG9;NP7*JUQ D 587B4/587�C/7B58H+9;^ _RTUSB9;5PH D 587:4+5 X/b 58S:9 D 58^>EG7
� (�$�����  !���9$����
6D�'��� �
����I�+C����� � +O�����
����������� 6�����$3�+5 !��! ) �9�����I12�'+5 !�'��������':
��587:4 �%587:N8SB9Fb/EG9FJa^ !#9��P5 ��^6iadF587 �gJUE TRd �*_ i � !#9 �85

��4658N��U58H !6����7 JUQ�!6���
< �(kRlRlal � SB9;N�� � 9FEG4 D TR^ = � �>k���
�� �al ���(kRl ��� 


5P_R58^6d = H69;7�EGSB9 < C/EB58H N = N8dF587
< ���>lRlal ��TRSBiR58SA_a5PSB7:9;Ja^ JRQ < �(kRlalRl � �>lalal �al m�
 ����
 � � �
7 kRl �
Jad;C D 5TRS:JaC6^6H�T 7BC </D TRS:9;^654(C6dFd ��� � ��� �al � kRl � l

 V5 � �Vd;J N TRdF9��85PH N = NPd;587
7Bb/4658S:5 k !#Jad;9FHI7Bb64/58SB9FN TRd D 587:4� ����
#mok �al m � � l

 5 � N = NPd;5P7*^658TRS�N85P^>EG58S
� TRS:b�N = d 1�TUSBb 58H N = d;9F^6H658S � 9`EG4 N8Ja^/N858^>EBSB9;N�� k �alalal �al k��al �>lal

7:EGTRN��R5PH SB9F^6ia7
� D TU^ = dcTRS:ia5%N = NPd;587
�
��dF5 D 58^>EG7�E � 9;7�EG5PH <>= m � H65PiaSB5P587��

�gT < d;5�:���]�0X/5PN8C/EB9;Ja^ EG9 D 5P7AQeJaSA_UTRSB9F58H D 587B4/587�Ja^ �!6������5PH�
�1	g�9�&�����?����� ���	��
� 	���� �"���

��� � ��
 �@����
�� � � �7���%� � ��
����@�
������� �  ! " ��# $% #&!
�� %' (*)&+,( -�.&+/- .&+,0 1%+2( 34+,. -5+26 7&+2.
�98:���&;<�� (�-5+,0 -�6&+20 0&+,. =%+26 34+2= -5+>= 7&+20
?4!: %'%'%' =@.&+,0 3@.&+27 -�1%+,. 0&+>1 =&+,0 (&+>= 3&+26
?&#&!:'%'%' -A1@6&+,3 -�7@7&+>1 1@(&+B- (@3&+2. 3@34+,) -�.&+23 -�.&+2)
CED ;F8�GIH�J 3*0&+,( -�6&+26 -*-5+,7 )&+27 =&+,7 3&+>1 -5+2)

�gT < d;5�:�B��� !#b 585PH6C6b67�QeJaSA_UTRS:9;58H D 587:46587�Ja^ �!6���A��5PH�
	LK � ��� 
MK

������� �  ! " ��# $% #&!
�� %' -5+27@7 -@+,.*1 (&+204- 6&+2.@0 -�(&+27@) 3*=&+,7*= =53&+20@(
�98:���&;<�� -5+27@7 -@+,0@. (&+>156 6&+20*1 -�(&+27@) 3@34+,0@6 =57&+2)@(
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Scalability of ModifiedDCSC on 16-Procesor HP V-Class
60 Angles Checked for SCCs
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Scalability of ModifiedDCSC on ASCI Red
60 Angles Checked  (Fixed Size Problem)
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Effects of Mesh Deformation on HP V-2200
60 Angles Checked
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Deformation Test of ModifiedDCSC on ASCI Red
60 Angles Checked (Fixed size problem)
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